o 

r>5 



ei ^ m ft n /f 

JAPAN PATENT OFFICE 



This is to certify that the annexed is a true copy of the following application as filed 
with this Office 

m m ^ r p 

Date of Application: 2 0 0 0^ 9/1180 

ttj |j?ft ^7 

Application Number: #® 2000-281263 

Apphcant(s). fl^tt ^Pt^M 



2001^ 6H18H 



1$ fF If t 

Commissioner, 
Japan Patent Office 



ffiKES^ 2001-3057154 



#2000-281263 



[mm%] mm 

[M#^3 SPL-C01 

mmm^M] hoil 21/90 

[ftmXliJgm] 3fcj£fP$g|2HH3 - 1 1 -2 8 >flR^!5k£#*f: 

ft 

[&mx&^m] *^tiEHH3-i 1-28 ^; ym^m^^t 

[ftmxtigm] m^sp^iEHffl 3-11-28 j ymtm.^%± 

[ft*] 

[§M#-^] 390002761 

[f$M##] 391007873 

[mwm^] 100091672 



miiE#2 001-3057154 



#2000-281263 



[Sf§#-^] 03-3663-2663 
[#8m<Z>^3 

013701 

IMttl&m] 21.000R 

[44,^3 mmm i 

[&fi^tttt#^3 9716147 
[£l£^ft##^3 9722731 



2 



ffili$#2 001-3057154 



#2000—281263 



mm^] mmm 

i ] mKw±cDm&mv>¥-?m&M2 2 7 0 3 5 0 c m _1 

<0*gH{CS>*;, &&mtfi2. 2 5M2. 4 0 g/c m 3 c5D^HiC^U, froit 

mnmrfs. 37^4. 3©«gHicfess/u=i>^$ejijK^s*±jc^$n 

[fff*«3] buIH«^(Z)^M{c@HM^, tKriageHfiigf § J: 3 teasel* 

mm t , mm y u 3 > it ^nn^ e> & * _hgp«gai £ # ^ © jkkc «jg $ n x v ^ 
m®<D$%'pte<£%ttnfr-*&timiiim&i&. siofe xit^nmm 

[MS 6 ] trffHIE^C7)M^^m-C- & 6 3 t £ -t&m^m 2 5 (7) 
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mmmmmmmit. mET^m&tmt&&oizmTmmz&m?zm?.y 
m®<D$%'p&<£%ttnfr-z$t>mi$mm&. siofe x^#?lm^ 

[^tf)I¥*w&M] 

[0 0 0 1 ] 
[0 0 0 2] 

o^mm^m^^^mmmtLxm^^m^mMmnA^^riz^^mmm 

[0 0 0 3] 

ZCDm^. i^ilKiCVD (Chemical Vapor Deposition) 
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Q 

[0 0 0 4] 

X^UT, S i H 4 /N 2 O^(0^^^S i H 4 /0 2 lfflMTEOS/0 2 ^ 
[0 0 0 5] 

(ii) #DXt£, #{CCMP (Chemical Mechanical Polishing) i£}C#|&C0?g 
[0 0 0 6] 

(iii) ^-vy^Jg&JfWtSBRlC &J£#;*#tC^gMf:£f&&^'*-#;**: 

mmmmm^^^mmmtLxm^mmm^M^^^x^. mm 
uz^mmzmmtzmnm^&^x. m^mum^^mmm^mmmm 
mtLx^^t^vrm mmm) £Lx%^z>mmm^&^x, mm&z&ft 

Z> z.£.tfM£tiX<<^Z>o 
[0 0 0 7] 
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[0 0 0 8] 

(DV%.l&&Jg.<D¥-?t)^&&2 2 7 0M2 3 5 0 c m" 1 tf)^iatC& »J , 

2. 2 5 7ZrM2. 4 0 g / c m 3 (D®ffliC^ U , ft -D ItnWtf 3 . 3M4. 



u 

S#^4|H«©»Wti, 1 fB*c6D¥#ft^fi^ l J> ialBSlgtf) Affile 

ti ± s ie^M t . ttjfH is u n > -^^^n^ hftz ±%mmm t # r <z> nmc 
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#2 0 0 0- 2 8 1 2 6 3 



mzn r=. m is v u n > ^ .le^sn^ e> & s _hgp#sjg £ ^ e> **£ $ *i x & z> z n 

^M^^ SiOFE Xte&ft&m&m<D5*>ffinfr-X3b2>Z£:*:ftm 
[0 0 0 9] 

rtf)5PJ!&, 2 7 0M2 3 5 0 cm" 1 © 

nmtfi3. 3 7^M4. 3 (D^Htcfe^ yu ny<&mmnmtfigfii±izj&f£ztix 

[0010] 
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[0 0 1 1 ] 

y^mmBmtemmtmtz&v^mnz&mLTfcf&zti. #wi±ias/y =r 

[0 0 12] 

. Mmmmmam^mi^yvny^^mmm^^^o 

[0 0 13] 

n >^JftifiJKli«^"r*&S fe*, 2/ U =i y$%&fii&<DH>mmmu^<»*>ftv> 

[0014] 
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[0 0 15] 
[0 0 1 6] 

(fg l ©ms^^fli) 

[0 0 17] 

S) £^fr^flI#x£^£PE-CVD&icJ; yjgjSbfeS/U n^gMfclE (£* 
T, PE-CVD TMS S^BStift'**. ) 2 £^ £ * 0>T'&5. fcfc. Jt«<Z>fc#> 
i/'j3>ili±tfb7ih^'>'>7> (TEOS) &^frfRJB#:*£^ 
fePE-CVD^lCj:y^bfcJ/Un>Bft^lS; («T, PE-CVD TEOS SiOgSgi: 
ffc-fS. ) 3&^t^M^l^ S/U3>S«l±lC=Ey (SiH 4 

, PE-CVD SiH 4 Si0 2 JKi:#-rSo ) 4 £^£J£*tf*# 2 &f^bfc. 
[0 0 18] 

«f*2tt, ®2fC^1-j:e)iC, */U=l>««l l±l- iJ|»15 0nm©PE 
-CVD TMS Si0 2 ^ (TSP^SM) 1 2 £BI¥^4 5 0 nm©*liWI (£ 
feS$e»IK) 1 3 £jgj?$j2 0 0 nmtf)PE-CVD TMS Si0 2 ^ (±MMM) 1 4 

HSQ (Hydrogen si lsesquioxane) &i£$fclC?gfr bT^fScSttfe^faiR (F 
Ox (iSSfc) ) ^t'>3-hLt«fU *£>^ ^150, 2 
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0 0, 3 5 0°CT\ -£*l-e*l 1 ftffi-f-D*-? U S^lCgggtf 1 , ?Sjg4 0 0°C 
T\ 5 0ftm*3.7lsXJ&f&Ltc o fcfc, it TSP^MT'&SPE-CVD 
TMS Si0 2 Kl 2tf)ft:b*JtCPE-CVD TEOS Si0 2 Hl 5 L fcitKHf* 3 

iTM^MT'&SPE-CVD TMS Si0 2 Kl 2, 1 4 CDftt? »J (CPE-CVD TEOS Si0 2 
115, 1 6S:^btit«i^4ii5:^tfe. 
[0019] 

0 7 ±iEf*£U» 2 C2PE-CVD TMS Si0 2 H2, 12, 1 4 CD^^iCM £ 

&£, HC^7X7^S1 0 1 liJti«f«W 1 tf)PE-CVD TEOS Si0 2 §|3, it 
fS^f} 2 COPE-CVD SiH 4 Si0 2 §|4, 3 ©PE-CVD TEOS Si0 2 M 1 5, 

Jt«^tf*4 (BPE-CVD TEOS Si0 2 fll 1 6 0>J£fi£lC ^ £ „ 
[0 0 2 0] 

iCA^X-TtfcB^fite, ^XTtfXtCi *J«BH»(2 0 6_tfCPE-CVD T 

0 1 *mz-. f&m^.2 0 1 l±#|^BB<f 2 0 8 SriiLT^S^O^^Sii^^ 
*ITV^„ ^BB^2 0 8(Z5^JC«flg^2 0 1 fc#M&^S0>H0>#ii/#Mt 

[0 0 2 1] 

&m-£2 0 1 ^lCtt*f[fiJf5-^f©±S|J«fli2 0 3 a £TSP«®2 0 3 b £ # 
mx.bft. ?^f>^7n 2 0 5 a £tf-LT±asSffi2 0 3 a ICJTM 1 3 
. 5 6MHz©ilJfit*$:Mt5^Mti*iWi (RFfI) 2 0 4 a 
i^mm^tl, 7«;f>^f n 2 0 5 b LTT8PM2 0 3 b tCMM3 
8 0 k H z 0fi^S[SAS:Mt5fiMiSM*&iI2 0 4 b#gM83*lT^ 
rtl^0M2O4 a, 2 0 4 bfr£±g|$m*i2 0 3 a&tfT3PM2 0 3 

^2fflH2 0 3 a, 2 0 3 b (C -£■ tl-?tlS<S 2 o <Z)MMoDS* £ £ 
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g2 0 4 a, 2 0 4 b #gM^£*lT ^50>T', ^ft ^i«{£ 2 -D <D mW.WL<O^Jl £ 
-e*l-?tt#»fi 2 0 3 a, 2 0 3 b ICftJfln LT X^Xv S It^T'tS 

[0 0 2 2] 

±8PMffi 2 0 3 a, TSP^^ 203b, T >y ^ > fifs 7^ 2 0 5 a, 205 
b&t>*m^2 0 4 a, 2 0 4 b & 7°^ X-?it^Z> Xv4^g & 

llto. M;U£TO«Mtf)f§l&t>l£2tf) 
f|2 0 3 a, 2 0 3 b &C £ ^7X7&S«t5m ECR (Electron Cyc 
lotron Resonance) ?£tC J; U ^ X V £ T > (DfiMWlM 

[0 0 2 3] 

±SP*fi 2 0 3 a te^Sltf^tf^j&J^^&TV^,, ±fP«*2 0 3 a tC ti^ 
IS:^Sii?L^^^$ti, 0 3 b tO)*flRl®lcfe^SJtii?L<Z)MPSP^ 

f£K#X0>ifcffin (#AP) i<Z)fiRJK^fx^©ScfflPtt^lS^f^^*&SP 
^SefT^^-ftTV^ #-£tCj:U, ±%mM 2 0 3 a ICtt®^ L*^ 

n-^f«««^.e>4xsr ^1*C±M2 0 3 a ^iSSKf 1 0 0 °C 

#±3BS=IS2 0 3 a IC^-rs^&R&ih-rSfeAT'feSo 
[0 0 2 4] 

Tili2 0 3 b &3gfi£Blg1K2 o 6(DUW&ZMte. £t=.. &&£<±(Dm}& 

j&mxxfct&mz.\Zs mm (o 2 > , -gE^it c 

n 2 o> , -mitmrn (no 2 ) , -m^tmm (co , ^iitii cco 2 ) , 

Xte* (H 2 0) C7)-5 *>ffitlfr — <DWtm'£%ilfX<Dfc1&M* Ar, H e ^CD^tS 

tt^'^co^^, *3ft (h 2 ) <D&ifem* &vmm (n 2 ) co^^^^w^tix 

[0 0 2 5] 
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(i) h * h*->S/^> (TMS : SiH(0CH 3 ) 3 ) 

(ii) fh7^f;^»n^> (TMDSO: (CHg) 2 HSi-0-S iH(CH 3 ) 2 ) 
[0 0 2 6] 

2 ) {i@H^W^^^2 0 l t*jc7)^ U -=.yy%x£ LTMVM^ti^ 0 

[0 0 2 7] 

±15^X^0 VDSI^K, &T<Z>f£IK&f£T'PE-CVD TMS Si0 2 J^2, 
12, 14 fcfWLfc. 

j£J£#X : TM S + N 2 0 

TM S : 1 0 0 s c c m 

N 2 O^X^EM : 3000sccm 
#Xffii7 : 0. 7 T o r r 

±%VmM2 0 3 a/\(Dt\ljjvm±l : 0 . 3W/cm 2 (M«l 3. 5 6M 

H z ) 

T8P®K 2 0 3 b s\<DfiltiamJ] : 0 . 3 W/ c m 2 (Jilt 3 8 0 kHz 

) 

z(D&m%iw<Dm&* .tmmtimmiz^rti^mm^oimumti i sow 

[0 0 2 8] 
SffiiSS : 3 0 0 M4 0 0'C 
J&HBIJ? : t n m 

±S£<7) £ e> LTffr£LfcPE-CVD TMS SiOglKJCo^T^Ttf^te &IBI2ELfc 

o 

( i ) 
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[0 0 2 9] 

£t=.* (7) PE-CVD TMS Si0 2 iK«>JB#f^5li 1 . 4 8T'fe l J, JSEJCS^Jli 3 . 

0 X 1 O 9 (dyne/cm 2 ) T'&ofc. @W£:ifiJ£-f x'J ^V* 

JgJ^(t) 5 0 0 n mT'PE-CVD TMS Si0 2 flgtf)itS§m« 3 . 9t'^o 

fee jfcii«^©iaacMK3pHi» awi0>PE-cvD tms sio 2 H2±tcM£^j55c-t 

S 3 £ IC £ »J , fWLfeo LT7MS^n-:/£fflV\ -£*l£PE-CVD TMS S 

i0 2 H2 £<Z>mmmWtO. 0 2 3 0 ctn 2 t^5„ ±gBMMl£M£M fiiJft 

mi± (v) &cm?« i mh z ©at/hft feint, e^^ffi (v> mt^ft^ 

[0 0 3 0] 

( i i ) m*(nmm%.vmm<Dmm 

AESm (t-^iS^S) lC<fc»J, PE-CVD TMS SiOgJK 2 ^ (DmBM 
Ztaz£tl\£, mmammtl . Oatoms%T*$>V. mm&mmtZ. latoms 

[0 0 3 1 ] 
( i i i ) m&B. 

&<%aibtif~xWi^m&. &.Tfm&fflfemz&v. PE-CVD TMS Si0 2 Ig2 corn 

itf{0>fc#>, S&SMtffiE (thermal-Si0 2 J^) , PE-CVD TEOS Si0 2 ^3, PE-CVD S 

iH 4 sio 2 ^4 zm\^rmM&m^zftft^f=., 

[0 0 3 2] 

PE-CVD TMS Si0 2 g|2 it^-ftKDm^^^ 2. 3 3 £ffitf>$fiifilK£ Jt^T 

( i v) m^py^^^t. 

TDSS (Thermal Desorption Mass Spectroscopy : #}mH!ft^ii^#f $0 ^ 
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PE-CVD TEOS Si0 2 ^3 |Wf*H&IM £?7& o 

[0 0 3 3] 

m^mt, TDSMSST, 8 0 0°C£TfMU ffrftfr'btf)* 

jSJ&fi&^iJIffJt"?^ ^M^e> 8 0 0^ £T?IM&Lfc£:£<£>2K#SW:PE-CVD T 
MS Si0 2 IK2-eO. 1 1 w t %V2b&(DlZM IT, PE-CVD TEOS Si0 2 J^ 3 7? ii 0 
. 4 9wt%T'feofc 0 £^IC, 2mffi&.<Dffl%.-eb. +0. 2 0 . 3 ©if 

[0 0 3 4 ] 

Wiitf) J: ? iC, PE-CVD TMS Si0 2 H 2 &PE-CVD TEOS Si0 2 I13 lZifc%zLTW£i 

( v) ft - i Romu&m 
mz. ±ia^ucov>r. ft- i r##t&ic <fc 

Ufe*§*&l2 3lC;*t\ ±fEit«efsm 1 , ZlZ-D^X, FT- I R##n£lCj: »j 
[0 0 3 5] 

^U^LAcM (cm -1 ) Itm^-, 04%ra«T*feSo 

0 3 IC^-T J:e»lC, aSSSt 2 270 2350c m'^lgHtC^^itU^^i- 

-r «fc e> ic -e «t e> & -e <z> - * i i gg ^ $ ti & ^ o £ . 

[0 0 3 6] 
( v i ) ©TKtt 

>gtftB&2, 3, 4 ©ISICB P S G|g$:&/u£fc<Z)&M^T, fJt^IM^ (7 
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[0 0 3 7] 
: 1 2 1 °C 
i±±l : 2 . 0 a t m 

MS. : 1 0 0%R. T. (Room Temperature) 

famzms ic^-r. mocommmMm^^^xmLrz.m^\t (%) 
mrtt^BssyT'^Lfe^a^fSf (hr) ttBt, nwi. vcmmmi. 2*a? 

[0 0 3 8] 

SrfFffllftSr. fclCJ: yf?4ot„ BPS G IK * ic £ *i £ P = OlS^i SrfFffi 
fSf-ft, FT I RMS (Fourier Transform Infra Red^ffiS) IC <fc »J P = 

ooDWMa^lt. BPS GM^(c*^^'SAt-^3i:-em^coP = o© 

^n^SfSbt P = O H tCg£Hfc"f -5= ^oT, B P S G J& £ # A - 5 PE-CVD T 
MS Si0 2 JK(3DW*tt*^^tl«, *#£®$1*B P SGJEEf»0>P = O<Z>*S-£#S 
ftSifctffcV^ t£oT, ^Sifj^ifc^TiJOffiiOM^MCDP^OP^ilX^^^ 

om.u&mz lootu ^ti^s^i: Lxijmwmummz.i3vz> p = omj 

[0 0 3 9] 

0 5(3tJ:e)^ Ut&tfcnm , 2U@597. 4%(100hr 

(v i i) mv>®m& 

^(D^miz^^mn 1 ©pe-cvd tms sio 2 si2 i:{gMm^5r%'-r-s^^^^ 

ra$:ff^fc^^o^MW$:^^bT|WI«^MS5:fT^o^ a * PE-CVD TMS 
Si0 2 i^2 (Dftfr) >J tCPE-CVD TEOS Si0 2 H3 £ M V^ T l^^&MS £ fl& o £io 
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[0 0 4 0] 

lil^flltlt FOx #^n--y VttM) , HSG 

-R7 m&z, ummjimnm) mcom^m^, msq (si, o, ch 3 
m^mmmtit. flare m&%x, y=yj Ks/^^ttss) , silk m 

&Z> 0 ^mitfC7)^ffi^Si:^. N 2 , NH 3 , H 2 *if<Z)^9XvS:MVNT 

[0 0 4 1 ] 

mmsmzztax. pe-cvd tms sio 2 H2-e&, ^jKttf©^®^©^^^ 

PE-CVD TEOS Si0 2 JK3 7?tt, ^^6UtC^^ffi(D@^l±PE-CVD TMS Si0 2 

fffc o f*f*# £ t> & o U, S ICjfc^T iff o o 

[0 0 4 2] 

(viii) t-ht^f^ ;WC J:-6*&$fi£3S 

ffiVN^S (^B#fS) : 1 5 0°C (2 0^1) 
ffiwM (&&mm) : - 5 5°C (2 0#H) 
9 JlWL : 1 0 0, 200, 300, 500C 
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^£*tU fii££tf)K#ffigc& 5 0 0 Ct©^?:^t. 
[0 0 4 3] 

m^m^fcMn2Vlt. 3 0 0 CJ^±"e^«t5^ 3 0 0 CM500 

M©e>^TS«aS^w©IS^^^U3>SE^JKT*&*i;b|gf«^3<0^, l o 
OC^f) 5 0 0 C*T*«#i£^C*.&#38£LTfc»J, ^&5B£«-£*>-£T*<J 

3 0 0 C&tf 5 0 0 CT*<Z)*&$§£3S*"«< fcoTfc y , ^&#§£ W"£r ^itT 
[0 0 4 4] 

(ix) si ecu) ic*f-rs^u T'fssfs 

(a) TDDB (Time Dependent Dielectric Break Down) 
T D D B f$& li, tC «J± £ frf j&n L T $ggi&& M -5 * 7? <Z> ^fSf £ If M & 

Blfc&JEC3t®^sr£Jcj:yffr*Lfc. Jt«©fe«), pe-cvd tms sio 2 m<ntt 

»JIC PE-CVD TEOS SiO^&EVNfcism, C u H Z. PE-CVD TEOS SiOgBgiltf) 

[0 0 4 5 ] 

M*SHtCJ:*U;f, «MS8MV/cm(Cfe^t, lOXlO^^b- 
PE-CVD TEOS SiOgJgC&M^fe^-rii, 10X1 O^fflyi/-^' 
, PE-CVD TMS Si0 2 &&M^fciW<Z):£tf PE-CVD TEOS SiOgjgS&ffi^fctfrPBCifc 
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C umt?E-CW TEOS SiQ 2 mt.<DrS\ZT i N^£^£2it£MfW£, 1 0 X 
1 0 5 ?}>-£(D7"l/->7 fvy^J 7 $ J U-ftmhtl&Ollt. 5MV 
/ c mTfeot. 

[0 0 4 6 ] 

a±i: l J> PE-CVD TMS Si0 2 m?:ffi^^K*4«PE-CVD TEOS SityKfcMV^f* 
(b) iM'fMS 

m^mnmZ. S/U n>S«_hlC, ^tf)Mtc£&£S|yp:i 2 5 nmtf)PE-CVD T 
[0 0 4 7] 

mt©^i^iiiatsi4 7 o°cvmfe&m oi$f§u 7^ 

fgj, 1 5iriffl3H) Mitt CO PE-CVD TMS SiO^^C u ©#;fif:fKJI8£ 
fltJjMH^tf) PE-CVD TMS Si0 2 J£t£© C u ©#*ifftflSl±, MSt^MtS 

£A,«tt#&^o£ 0 HP*>, pe-cvd tms sio 2 smc u tc#f lt-p-^&au T 

[0 0 4 8] 

±3E0>J*BI#>uczMJi (H 2 ) , Xltmm (N 2 ) co e> ^i:%M4x 

[0 0 4 9] 

«h^#*£ LT, g&38hit«LTgHt^©i^N 2 0£^£ 3 £: 
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[0 0 5 0] 

EI8lCat-tJ:^tC, S«2 l±tCT^^M2 2 h BBSS 2 3M3flfcM 

Tv^5 0 a«2 1 ^ uti/'j 3>»i/y ny&mzm^mmmtfj&t&zft 

[0 0 5 1 ] 

hi 9 fc^i-j:e>ic, ge^2 3 ttfam^zmmmz 5 ^ Lx^nmmm 

[0 0 5 2] 

tmt z £ t) ^mmitmmLx&f&zti. i£w*±m*/v ny^^mmmitm^ 
z&m*&m&m<D-tiz±%b&BM£.Lxm&2nx^&. 

[0 0 5 3 ] 

m^cD^^^m^^^^t^o^vziym^tmtmm^m^^^^. tot 
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#0)iIA&GfrHT*BHi&§i2 3 COflg^ & ffi±? £ r. £ £ * o 
[0 0 5 4] 

#clc. Ell 0M1 l &#!SIT, #58E<&3l3(B^©J£®&c^5¥2*# 
[0 0 5 5] 

K 1 0 l£;£|§0£tf)|f§3 ©HJ6o^J!llc^5^^ISgS:^'tWTMia"e*S- 
■£tf>¥##i£gicfcv^li, H l 0 ic^f J:e)(c, S«3 l_hlCTfl&*filiilK3 2 

-e©±lCT8ISBHI«3 3 ^^StiTV^S. 35^, TSPBB*R 3 3 
SLTMfSi|ifeJilK^^$tlTV\5 0 3 1 (iH8CDS^2 1 £ III 15 © S:M 

tfT^-^3 7 ZMLT, 3 £±fflSBBift§i3 8 £#gM83*lT V^„ 

[0 0 5 6] 

£*l£PE-CVD TMS Si0 2 J&<Z>J&lK#*£LTTMS +N 2 0£M^TV^ 0 

m^tmcmm^x^ mmmz 0 0 nm^PE-cvD tms sio 2 mfr<o&z>Ti& 
mmms 2 s^ts. 

[0 0 5 7] 
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#cvnt*, rmmmm3 2_ttcTM$£3 3 ^rn^Lt-^ ±§bpe-cvd tms sio 
2 i^3 2 zj&j&Lt-tg tmvj&mfimEL&f&m&ftt & i j, mmmi 5 0 nm 

CDPE-CVD TMS SiOgM ^f)*5TMII3 4 

#iC, ±£5®H*e*il£^&5lg;j?#?j5 0 0 nm(DS i O F 
fr^fcSEfjfSIJi 3 5 5r^^f^ 0 #^c\ 1 (DmM<VMMCDf%m&ft£ m Ctfc 
K^ffT?, Mi?^Jl 5 0 nmoOPE-CVD TMS SiOgj&fr * « ±MUMM 3 6 

its. 

[0 0 5 8] 

0 1 1 li*$g0^(Z)|g3(7)Sl^a)^ffi{c^SS[jCD4 i #^^«5:^t-^T®0'efeU 
, EI i o (Dm&i^tt it, trr^-;i/3 7 <z)fflUMtc3©|g^^iaMStiSi/U n 

>^£*fi*ilgfr£fc5ffl!lg«&Ji 3 9a ^OX-fct CD 
[0 0 5 9] 

Ell 1C9«^«J# 3 9 a £ Tgfifc-t -5 ICli, ±gHXgT fc^T 3 7 

Ltz.mz.. ^izisv ziy^^mnmzBf&L. ^co&, wn^v^yf^^ 

36«3 1±{CPE-CVD TMS SiOgflgfr £ & -5 T*6JftliH 3 2£0f&UTV^ o PE-CV 
D TMS Si0 2 mteM®~Z\ tf7M£#&<, &#©>!K#^M:#*i>fc ^ fi£oT, T 
*fi*fi*il&3 2 #(0*^^* 3 UCgJ^f5(Z)$:^lht--5 3^^T:- 

[0 0 6 0] 

it3 1 tlti/';3>SS«:M^fe^ T3PfB*8 3 3 i:S«3 1 CO 

^mnm^n* v $ y Tsmtfm&zftT ^ & & o *-*i£#pe-cvd t 

MS Si0 2 ^(C «fc y«S£*lS3i:lC& -£c7)£#x ^^©Sfcffi&Rfrlt'tS 
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[0 0 6 1 ] 

TSPBe*8 3 3 ZmmLZ?E-CW TMS SiO z mfriote2>TB&mm3 4 & 

£e>tc, ±£sr€»i3 s £&a,t?pe-cvd tms sio 2 jK^e>*s±TSP«a® 

3 4 , 3 6 7W£j$3*lT^S. 
[0 0 6 2] 

±fc5«il3 5/)'SiOFlT^§i^ ±TM$0UI3 4, 3 6 
iM^a^Hi (F) jtm<D&&*ffi±-tZ>Z. il^tSS. 

t? js r^^m^ © u - * £ mm -r & z. n & v % s 0 

[0 0 6 3] 

0 1 1 &C^-ti:e>JC, PE-CVD TMS Si0 2 JKA^«;S{B!lS#aji3 9 a £ 
£^fC, PE-CVD TMS Si0 2 flH3 4 , 3 6 li*/ U 3 >gffcJRlCJti< LTitftW 

[0 0 6 4] 

Ell 2 *5g^©g|4©||Jfe(Z)^ffitC^S^#ft^a$:^'tWT®ST**>-5. 
IU1 2fC^1-J;e>tC, S^4 l±iCPE-CVD TMS SiOgjgfr ^ & £ TiM^H 4 
2t, II C0@E^4 3 fctf^StlTV^. S«4 1 £ LTEI8C7)S«2 1 
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m 1 COBB3S84 3 &SSLTPE-CVD TMS SiOgi&fr 1 £>T3P#£Jg4 3 

mw&Bmfr<btez>mi(D3ifc.z>mBm4 5£, pe-cvd tms sio 2 flg^<i& 

[0 0 6 5] 

jf4 6 0>f£j&#;*£ LTTMS + N 2 ° &M^"C^So 

mm<Dmm£mm<Df&mi;&Jk&j£m&ftvmmm5 0 nmcDPE-cvD tms sio 2 

I^^^TMi4 2 S:Mt5„ 
[0 0 6 6] 

TiM£iSg4 2±(C^1 3 S£ 1 COSH,^ 4 3 & 

SSIT, ±IBPE-CVD TMS Si0 2 B|4 2 $r^^ L £ t £ h H? l^^M^^t>*^ 
^f^T% MiS^JS 0 nmCOPE-CVD TMS SiOg&fr 1 0)T8P«&M4 4 % 

H 1 ©@SH4 3 *^BBS«©^lci±, MBLT^ft^£)\ TMil4 
2 £:@B^4 3 <B|SlCT®fr£T%*e»iK4 2 lC*f"tSffl0)AU Til LTfflT a N 

[0 0 6 7] 

v^me^^icfc i&m-mmzm^zWkmws o 075M 1 0 0 0 n mco^ 

MSIiJgj^fcSH 1 (7)ife5iM5ifiJK4 5 £Mct-£ 0 i/'Jn>^f« 
[0 0 6 8] 

&V^\ ±fHPE-CVD TMS Si0 2 ^4 2 L £ £ £ m V 

&#T', H^^5 0 nmffl PE-CVD TMS S iOgflgfr £ * -5 IS 1 <D±$HUWLM 4 6$: 
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m 1 3 ttWT®iaT»&So iwiigc7)¥##!£fit±, 0 i 2 cD^^^ssscom 1 

0>BE*&4 3_hODie#M4 4, 4 5, 4 6 1 (Z)t^7 *-;i/4 7 ;fu 
©HI 0bf7*-;b4 7 SriiLTH2a)BE«g4 8#g^£ftT^S. 
[0 0 6 9] 

01 3 tC^1-^^^S5r{«-r^fe^{Cti, 01 2<Z>#ig£j£]E£LfcgUC, 
4 4 (C|| 1 CZ)^T^-;i/4 7 ^MLT, -£<Z)/£S$IC^ 1 (Z)@2M4 3 ZmmZl* 

6 = 

Tgffc-fS. H2(Z)IH^4 8#||3Be*8tf>$©-£jcte, H l tf)tf7 *-;i/4 7 ft 

tC3*SJ£, m%.\Z&it*y*}l (TaN) *£<DAV TitmmtX^y *&ICJ: U 
^ L »IK £ £ 5 TifiSrSIE & Jft 3 cZ) i: fc £ if & 3 h fc ft 

[0 0 7 0] 

01 4 ttWr®a-e&£ 0 HS<Z)^f*:ISSli> 0 1 3 <7)^S^iSgc7)||2 CDSHIS 

4 8±lc£2<Z>T3P#£J»4 9fc, ^fcSSISJfti(i|gT*fe«^2(7)±fcS«5»!K 

5 oi:, H2co±gp^aM5 1 tfrh&zmmmBmtfm&ztiT^&a mzoy 
±Ac§r«^i: iti»i^Mi\ ±r^Mii4 9, 5 i n LTznmmn 

i/V ny^mmmWk*m^X^Z>» 3£lc, ®IRf«!i(iJSlcii^2<Z)BB*Sl4 8±tc 

tfr^-;i/ 5 2 A^figsti, -eofcTT^-;!/ 5 2 &$ior&2 casjifiM 8 ^1^3 

COSHES 3 £#g^3*lT^<5„ 2 £IC^3 COSS^ 5 3 L T 3 (Dm%C0 2/ 

[0 0 7 1 ] 

0 1 4 JC^^ft^fi£f«-f-££&JC{j:, 0 1 3 (DM&nftj&Oimz. 0 
1 2 0>f| 1 ©TM1I4 4 ^MfSIg^^gl 3 (D^ 2 CDnmi 8 
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pe-cvd tms sio 2 jK*^*s^2<7)T3P«aji4 9 j&mnm z^t&mmm 

5 0 0 1 0 0 0 n m^mW^BB^ ^ 2 0>£fe £ &Jij£ 5 0 fllJp: 

*«J5 0 nmCOPE-CVD TMS SiOg&fr £ fc<5^ 2 <Z)±8P#aUI 5 1 £ felK^^figf 
£=, ItE^T, ^2COBHi|»4 8±<©^2<Z)TSP«M4 9, H 2 <7)±££^3§H 5 
0, JktfW, 2 (7) ±.UUmm o 1 &Iit^^2fflh'7^-;!/5 2 £7£££t-£o M 
V\T, ^2(7)^'T^-;i/5 2 &SiLT^2<Z)Bg*S4 8 tmffi-tZWi 3 (£>SH|g 5 3 
&^2 0)_ta$#SJf 5 l±iC^^f§ 0 
[0 0 7 2] 

-£6D^, H3CD@H^5 3 *&m.LTmmffi5 0 nmtf)PE-CVD TMS Si0 2 lgfr£ 

5:^-r-5)Mi?^5 0 0 1 0 0 0 n m(Dm^^BB^ b & -5 * -^HH 5 5 
[0 0 7 3] 

#ctc 01 5 5;#iLti4 (Dmm&mnizmzz ^izMn^mfammzmm 

t5. EI 1 4 CO^^^iSScDll 1 &t>*3|2 tf)tfT*-;i/4 7, 5 2(£>{&iMfC« 
«S®5 6, 5 7 S:MJDbfe%© , rfeSo 

@I1 5lCj^-t¥#ttigB&, 4<&¥##i£B<0#iiiC±3ELfePE-CVD TMS 

[0 0 7 4] 

©itSiil4 5#PE-CVD TMS S iOglg^?, * & H 1 (DT3UmM 4 4 £PE-CV 
D TMS Si0 2 mfr*3&& & 1 ©±g(5^^M4 6 £ tC J; o T±Tffi£$t^2 *U |bJ £ 

<<s^m^&^t-s^*fii(iJB;*^«:ssi2<z)ifes«!ifi!g;5 o^pe-cvd tms s 

i0 2 jgfr?>fc'2>&2<Z>T8P«&Jg4 9 ^PE-CVD TMS Si0 2 §|fr£> & £ HI 2 CD±M 
[0 0 7 5] 
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£Z\ZX\ r<&&^#&J83tt5PE-CVD TMS Si0 2 j&&. H 1 ©Ilfflfi© 

zm±tz>?.t tf-z^z, z.(Dtz.&, m i Rz$m2<D^fcz>mMm4: 5, 500 
tf j miRz$m2<Di.fcz>mBm4 5, 5 0 <Dmm3izm&tz>cD%$i5±tz>z\£ 

[0 0 7 6] 

^ tC. PE-CVD TMS SiOgflgte, $j^'f£ h ^ "5 * T* U n £ IrJ^&'K 

14 4, 4 6 £ LTfflV^^ *J, 3fte>©IK;fr£«Afc3*l£^ 1 0>®ISI*fi 

0©±T®^^S1-SH2(Z)±TgP^»®4 9, 5 1 tLTm^&ZtiZ 

[0 0 7 7] 

it, iiMf 3©si4 3, 4 8, 5 3 (Dmmuti^ti^nrMmnm^ 

2 £fl 1 <DT3Umm4 4, Hi 0O±g[5^^®4 6 il|g2C7)Tg(5^aM4 9, H 
2 tf)±MSJf 5 1 t!3 CDTSP^SM 5 4 ICJ: 'J^^t^S. Z.(Dfcth. # 
*tf)7K#0D?SA£KitLTlg 1 M^3 ©BBi&SU 3, 4 8, 5 3 ^tS©S: 
B&itf SCI t^ttl). 
[0 0 7 8] 

2^fC, Ti«il4 2 fc3(&#8W#:8M3*l<5PE-CVD TMS Si0 2 mttZ>Z\ 
tiZ^-DXm 1 C0@H^4 3 liPE-CVD TMS SiOgjglC «fc o TMjaSPtf^T&S;* 
*l£6DT\ jg 1 tf)SE&£4 3 ©-t^T^MiaSPA^^TK^^^S&RSlhLT^ 1 CO 
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tl^PE-CVD TMS SiOgBS&M^TV^tf, S/V=I>g«4 1 £»5 £^fr#H5C 

D&^^X^CVD&lCj^^fRLfcNSGBI, BPSGf (Boro-Phospho-S 
ilicate Glass^) ^ £M J: V 1 *,, 

[0 0 7 9] 

0 nmtf)PE-CVD TMS Si0 2 BSfr£fcS& 1 tf)±S^HJi 6 2 b £#ftJI£*lTfc 
TSSE^l^^ 6 2 £ S®t-£T3I»M 6 4 IC>* U TJfT'&S T a N 
i65a tii6 5 b fcST8PK3» 6 5 Sfc&SftT 3S« 6 11* 

[0 0 8 0] 

9 tfM&.z ft tz.±mmmikmnm g 7 £ *i t v n s . 

BE*R»rSfJMa»iSE 6 6«Zia)|6^lC^SK^«J5 0 nmCOPE-CVD TMS Si0 2 &fr 
e,fcSHS20>T8lS«M6 6 a ±feS«5jiJS 6 6 b il, d tf)|gt£lC-$SI££ 
^5 0 nm<£>PE-CVD TMS Si0 2 £ £ & 2 tf)±MSJi 6 6 c 

*itvn*. _ta$B2»«iiiiMs»K e 7 1*, ife*»»i6 7ai:, -vmrnrnw- 

^5 0 nm^PE-CVD TMS Si0 2 «b 3 <Z>_tOTOTf 6 7 bi:^?>«^ 

[0 0 8 1 ] 
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rJ^'Vi/^lCi'J^'JTlT'feSTaNiT 0 a i: 81 IBS 7 0 b£fr<b&£& 
mmfol 0 fcHU<^'JrSt&5T aNl7 l afclBBn 1 b£fr*,fcS_hSS 
ffiS87 i#-ttft{c««)&*;ftT^5. fit, S±SP^®«r«)|6^lC^SPE 
-CVD TMS Si0 2 B&fr£fcSfi±8P«£Jf7 2lCj:oT«82*lT^5. 
[0 0 8 2] 

±IH©ife5W6 2a, 6 6 b, 6 7 a i:btiiSf S i OF 

#7LS*fii(*lK^ & E ^ S r £ T? £ 5 . 

£&£tP£1-So «SJ*6 2 b, 6 6 a, 6 6 c, 6 7 b, 7 2li.«l©I« 
[0 0 8 3] 

a&7fcj£Lfc&, PE-CVD TMS SiO^fr £ % 1 <B±8P«M 6 2 b ^^^1" 

6 2 £/\°#-^>^LTT3l5BE^?f 6 4 
?£iC, TSPBBil«»6 4a)rtMlC|gtfi»l»lhKilLTTaNK6 5 aMtS 

[0 0 8 4] 

&^T?, T»«*6 5&««UT, *<©»RB©PE-CVD TMS Si0 2 K^&ft** 
2 0>T»««*6 6 a ^#fc*SBi»MISI*ft*KT?ft*»ft»tt6 6 b t, £<B 

^0£c7)PE-CVD TMS Si0 2 iA^^Sf 2(C±MII6 6 c £ fcAglC^J* b, & 

Ti2 09±MII6 6 c±tC£fc**M*K6 7 ah, ~ ©«HI!©PE-CVD TMS S 

io 2 mfr*>&zm3<D±$mmm6 1 b £&ihhc7&i*u ±gpffi*a 

$g^6 2 a, iH^STO«c7)^^-e^s^M6 6 b &tf±3Pffi*S*l&*fe*i 

)£<7)±#-e&S*fe»l£ 6 7 a i: b T{£Sf1« fc^S S i O F j£*#?LH«»*ilSI 
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[0 0 8 5] 

tfT*-^6 8lcgM8#ft7 0 tic ±SBBE*&fll 

6 9 tc_LSPSH^ 7 l J^TIC mifT-^r^^vi/^^tcoVNTffi^ 

BP*,, BB«RMra*fej|EK6 6 &J5ift5fcf7tf-;i/6 8 £7£sSc^£ £ £ £ *» ic, 

micfcy, bfr^-;i/6 8o>jsgisicTSiJsa*8 6 5^aaiL, w^6 8S: 

iiUTT^SH^S 5 i:±aSffi*R»6 9 £<7>fc£, ^flM 6 6 c «*fi 

[0 0 8 6] 

#UC, TaNl70a, 7 1 a & If 7 * ~ ^ 6 8 ±gPIB» 6 9 <D ft® tC?£ 
j&L£^ mBlste^Mis- KS£7£f£U M{c^(Z)±(cfim7 0 b, 7 1b£ 
a^t-, 8JgM*#7 0 i:±BPSH^7 1 ^±^mHWf-*^7^^V 
i/>&T?&£o miW7-^7;i/^VS/>&^^ CMPS (Chemical Mechanical 
Polishing *£) JCJ:»J, Eii6 9A^^bM7 1bM'TaNl7 1a 

Ji6 6 cffltffiLTfcy, fffl«6 6cMWS^^t^ CMPC7) 
[0 0 8 7 ] 

#igJB3*l<2>PE-CVD TMS Si0 2 &fr ^ fc S ft_t£P^fIJi 7 2S:^t5. 

JSUK&J^IC, 3 0>3§5<Z)^©7£SglC«fc*Ui, ESSES fulfil 6 6 &t>*±3P 
ffi*SUfi&«5S»l&6 7C7)^^-e«)S^M6 6 b, 6 7ali«il6 6a, 66c 
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, 6 7 MC &^TmttlZ>t~fr. ±#T?&5*filil£6 6 a, 6 7aAfflii7 0 
b, 7 1 b*^©i©M&i±t§3i:^T'§S 3 
[0 0 8 8] 

Jfe, W63a, 66 a, 66 c, 6 7 b t ITi/ 'J n>ljt!5:M^f 
IC, J£f§»#{^PE-CVD TMS SiOgH^^T ^£CDT\ K^P^C/i^ f Sfifi 

TSPM6 5 £^LT&^M 6 6 a £^LTV^©-C\ T8Pffi*8 
[0 0 8 9] 

±^-efe-5ifie^^6 2 a, 66b, 67a^LT, SiOFl^MI 

(f6ffl»il) 
#ClC, 017 (a) , (b) &#MLT, *|§0H(D||6(^^SgCD0ffi,iC#§^ 

^ftgg&siw-rso ai7 (a) temmm-e&v* mn (to san (a 

) © I - liS8lc?&e>WT®l§f"e&£o 

[0 0 9 0] 

r.<3D^#^astt, U) , (b) ic^-ti^tc, s=k 8 1 ±izmmm i 
^mcDs i o f igc^ e> s t aPBe«§t«i5i*e^iSE s 2wm&LZftx^&. rmmm 

3tl^©±{C^ip:^ 1 0nmtf)PE-CVD TMS SiOgSlfr & ZMMMTM 
i!8 4 il, 0U£*?J 1/tmffiSiO FJl^&S±3P@B^iI&*fe£iIgl8 5 

©jeic^ji sti-tus. mmmr^mmm^ 4 tc&try*-^ 8 4 atfB&zn, 

±.%$mm%.&%&&Wk 8 5 iClitfr^-^ 8 4 a £ U t^^P^P®^?:^ U ^ 
-d^T^-^8 4 a iUSiiLfe±SPBe*8SI 8 5 a #7£/£2*l"C V^„ 
[0 0 9 1 ] 

fLt, tTT^-;i/ 8 4 a il±SPBa*8?lt 8 5 aftlCli, J: <^tI^tl/cT r nr;i/ 
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*VS/>MlC«fc »J TaN'18 6 a&t«BIE8 6 b £ fc§gM^# 8 6 £AD T 
llffeST a\!8 7a £1018 8 7 b £fr<i&£i:M£§8 7 #-ft|ftlCiI#>& 
*4lT^Sc fit, *±aU^®li^<Z)|6^tC^5PE-CVD TMS Si0 2 IKfrfcfcS 
Si:3l$^SS8 8 JCfcoT&S^tlT^S. 
[0 0 9 2] 

#uc si 7 (a) , (b) zmmLx z(D¥mfo'mmo)mmjjmz.^>\^Tffi 

V^T, TgPBEifMMliK 8 2 &xy^>^LTTSPBS*8flt 8 2 a 

, TaJBBi68fll8 2 a(Z>rt®lCffl&«cB&ltjKi: LTT a NH8 3 a &^f£-fS„ #C 

CMPffi (Chemical Mechanical Polishing tc <fe U , ThPSE 
ij£?£8 2 a^^KbM8 3 b&l>*T aNl83a & mm L X^M 
?Z> 0 ^*llC£U, mmms 3 b&tfT a NI8 3 a fr£fc6T3PB2*S8 3 

[0 0 9 3] 

H 1 ODH^C7)0^i:[WI^^m^fP^J; yPE-CVD TMS sio 2 flg^&£@2 
@H^STO^^8 4±{C±g(5@H^iI^^^8 5 &Mt5 = 

s^ts. hp*>. m^mmmmm 8 4 tctrr^-^ 8 4 a i^^tc 

> Ji^BBifi8a^3ifiilSIS8 5ichTT^--;i/8 4 a«fcy=fo^:§VN|5l|P®StS:^L, tf 
7*-A8 4 ai:i^ofe±MHi8 5 a$:Mt5o fc^T*, £'T*-;i/8 
4 a S.t5_b3PBeiftS» 8 5 a £ T a Nl8 6 a, 8 7 a iC i »Jt8ltft. HIH 8 
6 b Z^.£-?Z>mm^fo8 6 £tf7*-;i/8 4 a IC, $^8 7 

b &ih-rS±3PBei(«8 7 &±SPBB«8?S8 5 a tCil&i&fr. 
[0 0 9 4 ] 
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-CVD TMS Si0 2 M$:> TM S £ Wtm^MiST, T*& £ N 2 0 £ P> & £ j£JK#:* £ ^ 
[0 0 9 5] 

^(Z)^B£tC^£PE-CVD TMS Si 0 2 §|0 it ftmWS$ 3 . 9 U, 
[0 0 9 6] 

S i O FKE^f>*ioTaPBBifi8a^3ifelilK8 2 fc±«PBBi&§iS&*ft*il& 8 5 
fc©fgicBB*»Jf faj*felilg;8 4 tffl-fcU *^_h*PBH«Slifiii*e»IK 8 5 
PE-CVD TMS Si0 2 JKfr £ * o 8 8 #7£f£3 tlT V^&. tot, It!$£ 

jgr4i»fiiiJK8 4&tJ t s±8P^M8 8ic<fcoT7y^ (f) ftm^mm^^m 

[0 0 9 7] 

$ ?>ic, «@jK?:±frsTasiH*8 8 3 ^mw.LxmuMmmmms 4 

, A^o«BJKS:ii:"rs±SBeil»8 7 LT*±TOMS 8 8 

Jf8 8 T-fe^PE-CVD TMS Si0 2 m3.^WMWk £ (D&Mfetf <fc ^ «K Ig&Itftl 
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(mi (nmmco&n) 

[0 0 9 8] 

0 1 8 tC^-T «fc ? IC ^OO^SgOO^^CD^^^^g^^ a«9i±tc T^e> 
MBtCgS^jf M19 2, SHH±I^$e^M 9 3 , ffilI^W9 4 < 

*eM9 5, k^jsto*M9 6, mmm&m&ms i t^^mmmm^m^^ 

^CD*!^, TO«19 2, 9 4, 9 6&t>*gH^tI^,ie«9 3, 9 5, 

9 1 <D±fav&&i&mmmmMmfr^&z>^f=.z>mmm9 2a/92 Cl 93a 

/93c, 94a/94c, 96a/96c, 9 7a^ Z.(D$£8ft(D PE-C VD TMS 

S\0 2 mfr bte&famM (X U 71) 9 2d, 93d, 94d, 95d, 9 6 d 
, 9 7 b ££5cStcaJgLT^£ 0 (gfgS^«5ili!K*^«:S±fcS*fii(il^ 
92a/92c, 93a/93c, 94a/94c, 9 6 a / 9 6 c , 9 7 a £ 

a 

[0 0 9 9 ] 

EP13, ^gHHSTO^9 2, 9 4, 9 6liTfre>JSlC±fe£«»jil£9 2 a/ 
92c, 9 4 a / 9 4 c , 96a/96ci: UMM 92d, 94d, 96dtA« 
fltJfSftTfcSo #Se^±I^fm^^ 9 3 , 9 5, 9 7liTS^e>MaiC±fe 

•5fffiil9 3 a/9 3 c, 9 5a/95c, 9 7 a £ $£Hji 9 3 d , 95d, 9 

7 b h#3fJi£*iTfc5. 

[0100] 

Z:(Z)5IMc7)^^-e«, #fS^jf^^^9 2, 9 4, 9 6©ifeS*fiJiJS;9 2 
a/ 9 2 c, 94a/94c, 9 6 a / 9 6 c (Affile r. (7)|g0^6OPE-CVD TMS SiO 
2 JK^ej3a:S CRISIS 9 2 b, 9 4 b, 9 6 b^fiL, IHIMM^ag 9 3, 9 
5 6D±£:£*£li)g9 3 a/9 3 c, 95a/95 c CDffilC r tf>5§H£tf)PE-CVD TMS 
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Si0 2 B^£>&£t™Ji9 3 b, 9 5b^ftLT^5. ±£5*filil&T*&£{£ 

, 9 3 b, 94b, 95b, 9 6 b SitT t^Tfe &. 

[0101] 

-eit, BS*8JflSI«!UiJg;9 2, 9 4, 9 6lCli^T*-;i/9 8 a, 9 8 c, 9 

8 e #7£fS3*U IB*Sa^*eJiJK 9 3, 9 5, 9 7 IC ttffii&SiSI 9 8 b , 9 8 d , 

9 8 f 7^f&2*lT^£ 0 KP*>, tfr^-;i/9 8a, 9 8 c, 9 8e£:B2S»3l9 
8 b, 9 8d, 9 8 f £.&&£.\zBf£Zft. T^?>I^MP®^S<'5:Si 
e)(C, ^K7*-^9 8a, 9 8 c, 9 8eL ;Ux£B&gf SBHSSS 9 8 b 
, 9 8d, 9 8 f h^i/)^J:9t:M$tlt^^. 

[0102] 

tf'r^-;i/9 8a, 9 8 c, 9 8 e £ MUM 9 8 b , 9 8d, 9 8ftf)pTOC 
&T a NHjb^3&S»fi£IS[PIlhJK9 9 a tf^J&Sfu fflSEffcRBltllJI 9 9 a 
£-£T£II^9 9 b^a«)>i*nTV^S. trr^^9 8a, 9 8 c, 9 8 e IC*I 
tf)i*tifc«0*ttJclSihJl9 9 a^t>'mi^9 9 b #±Ttf)EEIM± ^W&t 

BB*8SI9 8 b, 98d, 9 8 f lCil&&£;ftfcl@&flfclElblK 9 9 a 

&x$mm9 9 b^rah^^ 0 

[0103] 

Jft_hSP IC * W 0*ei&lKT? ^> S PE-CVD TMS Si0 2 BSfr £ 5 A V T*ftilii£ 

i o otfm±m<Dw&ffi*&mLXBf&2ftx^&o 

S1S9lhbT, #J/U£. KiS8iSii*eJiJKtclHIS;^e>'&5*v^liig|KS: 
±£?&mi&WMto&&ftX^2>*><D : &m^2>Z£WXgZ>o 31 C0@H 

«8A^tfT^-;i/9 8 a tp(Dmmmfo9 9 *l& Z. £ 
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[0105] 

m'$>Bm$. ^ it * * - mmm n * t -r & mmrnm. & 4 wmm $ n x v * s «k e> 

BP*>, 3(D5g0^iC^-2>PE-CVD TMS Si0 2 Hfr £ &£££fIJ§ 1 12, 115, 1 
18, 1 2 KDlCSHIf 1 1 3 aMl 1 3 d, 1 1 6 a 1 16c, 11 
9 a 1 1 9 d , 12 2a 122dil, UUffi 63a #M 63d, 66a 
75M6 6c, 69aM69d, 1 2 2 a M 1 2 2 d ^MtSSMl 1 
14, 117, 1 2 0^t>'^A-Wl 2 3^M^HT^5 0 
[0 10 6] 

ztD^mfcmnnwmxmz.'D^xmm't&n 

*1% i«lll ±CCI<Z)38^#SM3*l<SIKJP2 0 0 n mCDPE-CVD TMS SiO 

2 lKfr e>fcs£ l v>umM l l 2 &^ts 0 1S1 l li: LT^^S 

[0 10 7] 

#C^T?, ^KDUmm 1 1 2_tfC|gl COgH^Pl 1 3 aMl 1 3 d £?gf&L 

, m^x. ±mmte<DBM£mvttft&xff&mfiWiZM^xmi<Dwimmi 13 

aM 113d ZmmLXm^mz «fc 1 ©jfMM 1 1 4 £7£f&-t£ 0 

H 1 CDjfP^ie^^ 1 1 4_hlcr<Z)|S^^iaM3tlSlK^5 0 nm(DPE 
-CVD TMS Si0 2 j£frS>&£^2 (DUBM 1 1 5 £7££&-t£o l^2(Z)§IS 1 1 5 

_hic^2©Be«ii¥i 1 6 aMi 1 6 c %M}&Ltz.%i. ±&mm<Dj&M£.mctt 
njkiff& } s%j3&iZM^xm2<Dmffi&i i6aMii6c ^wMLxmwmz 

«fc 'J^2(DSr^iH 1 7 0 
[0 10 8] 

-£0>fSU ±3ePE-CVD TMS Si0 2 lK©^fiS:x®i:BBiSS^^Xgi:^*e»lK«) 
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5 0 nm<Z)PE-CVD TMS SiO^fr <b & 3 f5 3 CD^Jf 1 1 8 fc, &3<Z)II3«3¥ 1 
1 9 aMl 1 9 d IfliiSfiiSIS^ 3 ©HaffiSK 1 2 0fc, BSJ?$J 

5 0 nm©PE-CVD TMS SiOgffi&fr £ ©A^Jf 1 2 1 &4 0)ffi*8Sn 

22aMl22ci: > iMl^^^^^^-Ml 2 3ill:li:Mt 

So 

[0109] 

rtli:J:'J, MSfl 1 3 aMl 1 3d, 116a^ll6c, 119 
a J5iH9d, l22aMl2 2c^I«lH4, 117, 1 2 0 £ 

isiiii5, 118, i 2 nc±oT«e»^«i^nfe, ±fov4M<n^m%m 

Hi 13aMl 13 d, 116a 116c, 1 1 9 a T^M 1 1 9 d , 12 

2aMi22c z%~?&¥mft&&m&mMtftt&.2nz>o 

[0 1 10] 

16aMH6c, 119aMH9d, 1 2 2 a 1 2 2 c ©EflC Z <D 

m^m^ummi 1 5, 11 8, i2i^it^§= 
rin 15, 118, 121 smmmx, m*&*M-*z>t=.to. frmo>* 

> «fcSBa*8S¥ 1 1 3 a75Ml 1 3 d, 1 1 6 a 1 1 6 c , 11 

9aMl 19d, 122a/!?1122 c ©ja^&BfrlL"*-* i: £ fclC BB*8I¥ 1 
13a 113d, 116a 116c, 1 1 9 a 1 1 9 d , 122a 

»si22 c ri©'j -?m««Jt-3^#-e£s° 

[0 1 1 1 ] 

^fc^«Jfll5, 118, 1 2 mjfP^Hflll 1 4, 117, 1205: 

o^a-^bi 1 2 3 t.mm-tz&siz&i&isnx^z. umm 115, 1 1 s 

, 1 2 1 T&SPE-CVD TMS Si0 2 m^S^^^l 1 4, 117, 1 2 0 

SfclC, IWItltiWlH4, 117, 1 2 0 £E^TV*5<B 

t? , ¥sft ic « *i t- m mm&m zn&z.£.&x*g2> a 

[0 112] 
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^I2 3 5 Ocm -1 0TO:*^ K««^2. 25M2. 40g/cA 
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&ft£m*MMLfz.Mi$k*:B^-?'^7X&2>, 
[07] 

#18180)^ i <Dmm<w&i&x*2bz>i/v ?y^mmm*Bf&-tz>t=-&<»'7^x 

[08] 

*5§08(7)^2(7)^co^-efe^^^^*^^^^^^^®H 

[09] 
[0 10] 

^mn^ms^mm^mmx&^^m^mm^^^x^mmm (-eon -e 
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[0 1 2] 

^mmcom4 ^mommx^^^mw^ui^^^x^mMmx-h^, 
mi 3] 

[0 14] 

[015] 

[016] 
[01 7] 

(b) &|W£< (a) CO I - I £§Ucme>i$T®0-£&£ o 
[01 8] 

#3gH£(Z)fil 7 <Z>H^CD0flT* & 5 ¥#ttl£fi O V n T B"? W\W MX & Z> . 
[01 9] 

^^(dh s (Dmm^mmx & & ^m^mn 0 ^ x ^-r otht & s . 

[^tf)§™ 

1 , 11, 2 1, 3 1, 4 1, 6 1, 81, 91, 111 

2 PE-CVD TMS SiOglfc 

12, 34 T3umm 

1 3, 3 5, 6 2 a, 66b, 67a, 92a, 92c, 93a, 93c, 94 
a, 94c, 9 5 a, 95c, 96a, 96c, 97a i^^^fe^H 
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6 5 T3 1 



9 8c, 9 8 e try 



6 8, 8 5 a, 9 8a 

7 1,87 ±fflJBH«8 

39a mm.umm 

4 3 Hi 0>BB*| 

4 4 H 1 (Z)T3P^M« 

4 5 HI 0>±fc58$*il£ 

4 6, 6 2 b HI 0±g[5^a® 

4 7 HI (7)l^T^-;i/ 

4 8 H2©Ki 

49, 6 6a m2(DT%mnm 

5 0, 6 6 b H2 (Di.fcZ>mW 
5 1, 6 6c H2©_h3P^« 
5 2 12 (7)tf y*-;i/ 
5 3 H 3 CDfBiRS 
5 4 H3CDT3P«M 
5 6 Hi tf)M^M 

5 7 H2 6Q«£i^Ji 

6 2, 8 2 TSPBB«RiIii«fi*iK 

6 4, 8 2 a T3mmm 

65a, 70a, 71a, 83a 
65b, 71b, 83b, 87b 
66, 84, 92, 94, 96 SBiMMISSI 

6 7, 8 5 ±mmm%&mmm 



86a, 87a, 99a TaN, 
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6 9, 85a ±$mum 

7 0, 8 6 mffil»fo 
70b, 86b, 99b Sgjg 

72, 8 8, ioo m±mumM 

92b, 93b, 94b, 95b, 96b 
92d, 93d, 94d, 95d, 96d 

93, 95, 97 mmm&mmm 

98b, 98d, 98f @HH?S 

112 m i coumm 

113a Jb^ 113d H 1 (Z)@H^I¥ 
l l 4 3&itf>sra*ftlilB3 
l i 5 mzoUMM 

116a 7>ig 116c H 2 ©BBifill? 
1 1 7 &2 0jffft*&&l& 

1 1 8 i3©§II 

119a 1 1 9 d 13 (BBESgS? 

1 2 0 f5 3tf)JifMMI 

12 1 H4 (DUMM 

12 2a 122c H 4 ©BBi&M* 



9 7b 
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